© 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 338 107 

A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 88106315.0 
@ Date of filing: 20.04.88 



© int. CIA H02H 9/04 , H04M 3/18 



© Date of publication of application: 


© Applicant: ONEAC CORPORATION 


25.10.89 Bulletin 89/43 


27944 North Bradley Road 




Libertyville Illinois 60048(US) 


© Designated Contracting States: 


@ Inventor: McCartney, Thomas 


AT BE CH DE ES FR GB GR IT LI LU NL SE 




1875 Hill Top Lane 




Bannockburn lllinois(US) 




© Representative: Bauer, Robert, Dipl.-lng. et al 




Boeters, Bauer & Partner Patentanwalte 




Thomas-Wimmer-Ring 14 




D-8000 Munchen 22(DE) 



© Telephone and data overvoltage protection apparatus. 



© Overvoltage protection circuits (10) are provided 
for coupling a subscriber's station to first and second 
conductors connected to a telephone system of oth- 
er similar communication source. The overvoltage 
protection circuits (10) include first circuitry (12, 18, 
20) connected between the first and second conduc- 
tors for conducting current at a first breakdown volt- 
age and for blocking current below the first break- 
down voltage; second circuitry (24, 30) for conduct- 
ing current at a second breakdown voltage and for 
blocking current below the second breakdown volt- 
age; and circuitry (14, 22; 16, 28) connected in 
series between the first (12, 18, 20) and second (24, 
30) circuitry for filtering voltage signals on the first 
and second conductors responsive to the second 
^ circuitry conducting current. The overvoltage protec- 
tion circuits are effective for suppressing noise and 
^transient voltage signals occurring above the data 
2 signal and do not require a transient voltage signal 
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to exceed the ring signal for operation. 
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TELEPHONE AND DATA OVERVOLTAGE PROTECTION APPARATUS 



This invention relates generally to an overvol- 
tage protection circuit and apparatus for a pair of 
telephone lines and similar data communication 
channels and, more particularly, to circuitry for 
filtering noise and transient voltage signals above 
data signals on the lines or channels. 

Various arrangements have been used for pro- 
tecting telephone and communications equipment 
against hazardous voltages due to lightening or 
power surges. However, conventional arrangements 
are effective for clamping transient voltages at a 
rated potential selected above the ring signal of 
conventional communications systems. The typical 
ring signal is about 170 volts AC peak with a 
frequency between 15 and 30 hertz so that the 
conventional arrangements typically have a rated 
clamping voltage of approximately 200 volts. Con- 
sequently, such arrangements are ineffective for 
filtering noise and transient voltage signals occur- 
ring below this standard clamping voltage. There- 
fore the invention as claimed solves the problem of 
providing an overvoltage protection circuit or ap- 
paratus effective for suppressing or minimizing also 
noise and transient voltage signals occurring below 
a predefined potential such as that one of a ring 
signal supplied by the respective telephone or oth- 
er communication system. 

In accordance with preferred embodiments of 
the invention, there are provided overvoltage pro- 
tection arrangements for coupling a subscriber's 
station to first and second conductors connected to 
a telephone system or other similar communica- 
tions source. The overvoltage protection arrange- 
ments include first means connected between the 
first and second conductors for conducting current 
at a first breakdown voltage and for blocking cur- 
rent below said first breakdown voltage; second 
means for conducting current at a second break- 
down voltage and for blocking current below said 
second breakdown voltage; and means connected 
in series between said first and second means for 
filtering voltage signals on said first and second 
conductors responsive to said second means con- 
ducting current. 

In accordance with the invention, the overvol- 
tage protection arrangements are effective for sup- 
pressing noise and transient voltage signals occur- 
ring above the data signal and do not require a 
transient voltage signal to exceed the ring signal 
for operation. In the following two specific embodi- 
ments of the invention will be described in detail in 
connection with the attached drawing in which: 



FIGURE 1 is an electrical schematic repre- 
sentation of an overvoltage protection apparatus 
arranged in accordance with the principles of the 
present invention; and 
5 FIGURE 2 is an electrical schematic repre- 

sentation of an alternative overvoltage protection 
apparatus arranged in accordance with the princi- 
ples of the present invention. 

10 Referring now to the FIGURE 1, there is illus- 
trated an electrical schematic representation of an 
overvoltage protection circuit according to the in- 
vention generally designated by the reference nu- 
meral 10. The overvoltage protection circuit 10 is 

15 adapted for connection via TIP and RING conduc- 
tors to a telephone system or other similar commu- 
nications source at its INPUT. A subscriber's sta- 
tion, such as a key set, modem or private branch 
exchange is connected to the OUTPUT of the 

20 circuit 10. The overvoltage protection circuit 10 
includes a gas discharge tube 12 or similar device 
that is connected between the TIP and RING con- 
ductors and to ground potential at ground line G. A 
resistor 14 is connected in series with the TIP line 

25 and a resistor 16 is connected in series with the 
RING line. 

A transient voltage suppressor 1 8 is connected 
between the resistor 14 and ground potential and 
similarly a transient voltage suppressor 20 is con- 

30 nected between the resistor 16 and ground poten- 
tial. The gas discharge tube 12 clamps transient 
voltages that appear both across the TIP and the 
RING conductors with respect to the ground line G 
and provides a high impedance to the ground line 

35 G when a high voltage transient is not present. A 
three electrode gas discharge tube device such as, 
a Milli-Triac part number MLT0090, rated for a 
breakdown voltage of 600 volts, manufactured by 
Reynolds Industries may be employed for the gas 

40 discharge tube 12. The transient voltage suppres- 
sors 18 and 20 conduct whenever the voltage po- 
tential applied to the TIP or RING lines, respec- 
tively, exceeds a predetermined breakdown voltage 
potential, for example, at 200 volts. The gas dis- 

45 charge tube 12, resistors 14 and 16 and the tran- 
sient voltage suppressors 18 and 20 are enclosed 
in dotted lines in the accompanying figure and are 
effective for protecting the communications equip- 
ment from hazardous voltages due to lightening 

so and power surges. Transient voltage suppressors 
of a type manufactured and sold by General Semi- 
conductor Industries, Inc., a Square D Company 
under a registered trademark TransZorb, such as 
part number SCM170C rated for a reverse standoff 
voltage without conduction at 170 volts and for a 
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breakdown voltage in a range between 189-231 
volts, advantageously may be employed for sup- 
pressors 1 8 and 20. 

A capacitor 22 and a transient voltage suppres- 
sor 24 are connected in series between the ground 
line G and a junction 26 of the series connected 
resistor 14 and transient voltage suppressor 18. 
Similarly, a capacitor 28 and a transient voltage 
suppressor 30 are connected between the ground 
line G and a junction 32 of the series connected 
resistor 16 and transient voltage suppressor 20. 
Similar devices as used for the transient voltage 
suppressors 18 and 20 advantageously can be 
employed for the suppressors 24 and 30, except 
having a lower breakdown voltage rating, such as 
part number SCM5.0C with a breakdown voltage 
rating in a range between 6.4 - 7 volts or part 
number SCM10C with a breakdown voltage rating 
in a range between 11.1 - 13.6 volts. The transient 
voltage suppressors 24 and 30 are selected to 
have a breakdown voltage rating above a predefin- 
ed potential of a data signal carried by the TIP and 
RING conductors, such as, for example, 5 volts or 
10 volts. 

In operation, the series connected resistor 14, 
capacitor 22 and transient voltage suppressor 24 
suppress noise and transient voltage signals having 
a predefined threshold rate of change and that are 
above the breakdown potential of the suppressor 
24. This predefined threshold rate of change or 
frequency response is determined by the compo- 
nent values of the resistor 14 and capacitor 22. For 
example, capacitors 22 and 28 may be provided in 
a range of 0.1 and 1 microfarad with resistors 14 
and 16 selected in a range between 10 and 30 
ohms. Otherwise, in normal operation data signals 
are unaffected by the frequency response of the 
filter comprised of resistor 14 and capacitor 22 with 
the suppressor 24 blocking current flow. Similarly, 
the resistor 16, capacitor 28 and transient voltage 
suppressor 30 clamp noise and transient voltage 
signals occurring on the RING line. 

Referring now to FIGURE 2, there is shown an 
alternative embodiment of an overvoltage protec- 
tion circuit according to the invention generally 
designated by the reference numbera! 10 . The 
same reference numerals are used for similar com- 
ponents of FIGURE 1. The protection circuit 10 
includes a star arrangement of unipolar transient 
voltage suppressors 34, 36 and 38. The transient 
voltage suppressors 34, 36 and 38 perform the 
same function as the bidirectional suppressors 24 
and 30 as before described. Unipolar transient volt- 
age suppressors are available from General Semi- 
conductor Industries, Inc. also sold under the regis- 
tered trademark TransZorb as device types 
SCM5.0A through SCM170A. 

In both protection circuits 10 and 10', the gas 



discharge tube 12 can be omitted. In addition, both 
protection circuits can be provided without the 
bidirectional transient voltage suppressors 18 and 
20. It should be understood that the gas discharge 

5 tube 12 and the suppressors 18 and 20 can be 
eliminated and the protection circuits 10 and 10 
remain effective for suppressing noise and tran- 
sient voltage signals above the data signal. 

Although the present invention has been de- 

10 scribed in connection with details of the preferred 
embodiment, many alterations and modifications 
may be made without departing from the invention. 
Accordingly, it is intended that all such alterations 
and modifications be considered as within the spirit 

15 and scope of the invention as defined in the appen- 
ded claims. 

Claims 

20 

1 . An overvoltage protection circuit for a pair of 
telephone lines and similar data communications 
channels comprising: 

first voltage clamping means (12, 18, 20) for 
25 clamping voltage signals on said lines at a first 
predetermined voltage potential; 
second voltage clamping means (24, 30; 34 - 38) 
for clamping voltage signals on said lines at a 
second predetermined voltage potential; and 
30 filter means (e.g. 14, 22; 16, 28) responsive to said 
second voltage clamping means (24, 30; 34 - 38) 
for filtering said voltage signals above said second 
predetermined voltage potential. 

2. An overvoltage protection circuit as recited 
35 in claim 1 wherein said first voltage clamping 

means (12, 18, 20) include a gas discharge tube 
(12). 

3. An overvoltage protection circuit as recited 
s in claim 2 further including a pair of bidirectional 

40 semiconductor transient voltage suppressor de- 
vices (18, 20) connected across said gas discharge 
tube (12). 

4. An overvoltage protection circuit as recited 
in claim 1 wherein said first predetermined voltage 

45 potential is above a predefined potential of a ring 
signal carried by said lines. 

5. An overvoltage protection circuit as recited 
in claim 1 wherein said second predetermined volt- 
age potential is above voice and data signals car- 

50 ried by said lines. 

6. An overvoltage protection circuit as recited 
in claim 1 wherein said second voltage clamping 
means include a pair of bidirectional semiconductor 
transient voitage suppressor devices (24, 30). 

55 
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7. An overvoltage protection circuit as recited 
in claim 1 wherein said second voltage clamping 
means includes a star arrangement of three un- 
ipolar semiconductor transient voltage suppressor 
devices (34 - 38). 5 

8. An overvoltage protection circuit as recited 
in claim 1 wherein said filter means (e.g. 14, 22; 
16, 28) are effective for filtering said voltage signals 
above a predetermined frequency. 

9. An overvoltage protection circuit as recited ;o 
in claim 1 wherein said predetermined frequency is 
above a predefined ring signal frequency range. 

1 0. An overvoltage protection circuit as recited 
in claim 1 wherein said filter means (e.g. 14, 22; 

16 ; 28) include a resistor (14, 16) and capacitor /5 
(22, 28) connected in series between said first (12, 
18, 20) and second voltage clamping means (24, 
30; 34 - 38). 

11. An overvoltage protection apparatus for - 
coupling a subscriber station to first and second 20 
conductors connected to a telephone system or 
other similar communications source, said overvol- 
tage protection apparatus comprising: 

first means (12, 18, 20) connected between the first 
and second conductors for conducting current at a 2s 
first breakdown voltage and for blocking current 
below said first breakdown voltage; 
second means (24, 30; 34 • 38) for conducting 
current at a seoond breakdown voltage and for 
blocking current below said second breakdown 30 
voltage; and 

means (e.g. 14, 22; 16, 28) connected in series 
between said first (12, 18, 20) and second means 
(24, 30; 34 - 38) for filtering voltage signals on said 
first and second conductors responsive to said 35 
second means conducting current. 
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Description 

The invention relates to an overvoltage protec- 
tion circuit as described in the pre-characterizing 
clause of claim 1. 

An overvoltage protection circuit of this general 
kind is disclosed in DE-B-1 513 038 in a form 
where second voltage clamping means in combi- 
nation with filter means consist of two oppositely 
poled diodes in series connection with a capacitor 
each. The capacitors are chargeable by the 
respective normal alternating voltage signal to be 
transmitted thereby lifting the threshold voltage 
of the diodes to a value suitable to reduce signal 
distortion by non-linearity of the diode charac- 
teristic. 

However, whereas various arrangements have 
been used for protecting telephone and com- 
munications equipment against hazardous volt- 
ages due to lightening or power surges, conven- 
tional arrangements are effective for clamping 
transient voltages at a rated potential selected 
above the ring signal of conventional communi- 
cations systems. The typical ring signal is about 
170 volts AC peak with a frequency between 15 
and 30 hertz so that the conventional arrange- 
ments typically have a rated clamping voltage of 
approximately 200 volts. Consequently, such 
arrangements are ineffective for filtering noise 
and transient voltage signals occurring below this 
standard clamping voltage. 

The invention as claimed is intended to remedy 
this drawback by providing an overvoltage 
protection circuit effective for suppressing or 
minimizing also noise and transient voltage 
signals occurring below a predefined potential 
such as that one of a ring signal supplied by the 
respective telephone or other communication 
system. 

The claimed selection of the breakdown voltage 
rating of the respective transient voltage sup- 
pressors results in that any noise and transient 
voltage signals below the standard clamping 
voltage of e.g. 200 volts can also be suppressed. 
In contrast to the circuit disclosed in the 
aforementioned reference DE-B-1 513 038 where 
the capacitors are charged continuously, current 
flow through the capacitors of the claimed filter 
means occurs only when the breakdown voltage 
of the second clamping means is exceeded, thus 
not to interfere with normal line signal trans- 
mission. 

Advantageous further developments and 
dimensions in connection with the present inven- 
tion are specified in the dependent claims. Con- 
cerning the claims 2 and 4, the use of voltage 
clamping means to suppress voltages exceeding 
the ring signal voltage and a star arrangement of 
three unipolar semiconductor transient voltage 
suppressor devices is, however, conventional as 
shown e.g. by EP-A2-0 186 873. 

In the following two specific embodiments of 
the invention will be described in detail in connec- 
tion with the attached drawing in which: 

FIGURE 1 is an electrical schematic representa- 



tion of an overvoltage protection apparatus 
arranged in accordance with the principles of the 
present invention; and 
FIGURE 2 is an electrical schematic representa- 
5 tion of an alternative overvoltage protection 
apparatus arranged in accordance with the prin- 
ciples of the present invention. 

Referring now to the FIGURE 1, there is illus- 
trated an electrical schematic representation of an 
10 overvoltage protection circuit according to the 
invention generally designated by the reference 
numeral 10. The overvoltage protection circuit 10 
is adapted for connection via TIP and RING 
conductors to a telephone system or other similar 
is communications source at its INPUT. A subscrib- 
er's station, such as a key set, modem or private 
branch exchange is connected to the OUTPUT of 
the circuit 10. The overvoltage protection circuit 
10 includes a gas discharge tube 12 or similar 

20 device that is connected between the TIP and 
RING conductors and to ground potential at 
ground line G. A resistor 14 is connected in series 
with the TIP line and a resistor 16 is connected in 
series with the RING line. 

25 A transient voltage suppressor 18 is connected 
between the resistor 14 and ground potential and 
similarly a transient voltage suppressor 20 is 
connected between the resistor 16 and ground 
potential. The gas discharge tube 12 clamps 

30 transient voltages that appear both across the TIP 
and the RING conductors with respect to the 
ground line G and provides a high impedance to 
the ground line G when a high voltage transient is 
not present. A three electrode gas discharge tube 

35 device such as, a Milli-Triac part number 
MLT0090, rated for a breakdown voltage of 600 
volts, manufactured by Reynolds Industries may 
be employed for the gas discharge tube 12. The 
transient voltage suppressors 18 and 20 conduct 

40 whenever the voltage potential applied to the TIP 
or RING lines, respectively, exceeds a predeter- 
mined breakdown voltage potential, for example, 
at 200 volts. The gas discharge tube 12, resistors 
14 and 16 and the transient voltage suppressors 

45 18 and 20 are enclosed in dotted lines in the 
accompanying figure and are effective for protect- 
ing the communications equipment from hazard- 
ous voltages due to lightening and power surges. 
Transient voltage suppressors of a type manufac- 

so tured and sold by General Semiconductor Indus- 
tries, Inc., a Square D Company under a regis- 
tered trademark TransZorb, such as part number 
SCM170C rated for a reverse stand-off voltage 
without conduction at 170 volts and for a break- 

55 down voltage in a range between 189—231 volts, 
advantageously may be employed for sup- 
pressors 18 and 20. 

A capacitor 22 and a transient voltage sup- 
pressor 24 are connected in series between the 

60 ground line G and a junction 26 of the series 
connected resistor 14 and transient voltage sup- 
pressor 18. Similarly, a capacitor 28 and a trans- 
ient voltage suppressor 30 are connected 
between the ground line G and a junction 32 of 

65 the series connected resistor 16 and transient 
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voltage suppressor 20. Similar devices as used for 
the transient voltage suppressors 18 and 20 
advantageously can be employed for the sup- 
pressors 24 and 30, except having a lower break- 
down voltage rating, such as part number 
SCM5.0C with a breakdown voltage rating in a 
range between 6.4—7 volts or part number 
SCM10C with a breakdown voltage rating in a 
range between 11.1—13.6 volts. The transient 
voltage suppressors 24 and 30 are selected to 
have a breakdown voltage rating above a pre- 
defined potential of a data signal carried by the 
TIP and RING conductors, such as, for example, 5 
volts or 10 volts. 

In operation, the series connected resistor 14, 
capacitor 22 and transient voltage suppressor 24 
suppress noise and transient voltage signals 
having a predefined threshold rate of change and 
that are above the breakdown potential of the 
suppressor 24. This predefined threshold rate of 
change or frequency response is determined by 
the component values of the resistor 14 and 
capacitor 22. For example, capacitors 22 and 28 
may be provided in a range of 0.1 and 1 
microfarad with resistors 14 and 16 selected in a 
range between 10 and 30 ohms. Otherwise, in 
normal operation data signals are unaffected by 
the frequency response of the filter comprised of 
resistor 14 and capacitor 22 with the suppressor 
24 blocking current flow. Similarly, the resistor 16, 
capacitor 28 and transient voltage suppressor 30 
clamp noise and transient voltage signals occur- 
ring on the RING line. 

Referring now to FIGURE 2, there is shown an 
alternative embodiment of an overvoltage protec- 
tion circuit according to the invention generally 
designated by the reference numeral 10'. The 
same reference numerals are used for similar 
components of FIGURE 1. The protection circuit 
10' includes a star arrangement of unipolar trans- 
ient voltage suppressors 34, 36 and 38. The 
transient voltage suppressors 34, 36 and 38 per- 
form the same function as the bidirectional sup- 
pressors 24 and 30 as before described. Unipolar 
transient voltage suppressors are available from 
General Semiconductor Industries, Inc. also sold 
under the registered trademark TransZorb as 
device types SCM5.0A through SCM170A. 

In both embodiments the suppressors 18 and 
20 can also be eliminated if desired. In this case 
the protection circuits 10 and 10' remain, 
nevertheless, effective for suppressing noise and 
transient voltage signals above the data signal. 

Although the present invention has been 
described in connection with details of the pre- 
ferred embodiment, many alterations and modifi- 
cations may be made without departing from the 
invention as defined in the appended claims. 

Claims 

1. An overvoltage protection circuit used with a 
pair of telephone lines or similar data communi- 
cations channels and comprising: 

first voltage clamping means (12) for clamping 



voltage signals on said lines at a first predeter- 
mined voltage potential; 

second voltage clamping means (24, 30; 34 to 
38) for clamping voltage signals on said lines at a 
5 second predetermined voltage potential; and 

filter means (14, 22; 16, 28) responsive to said 
second voltage clamping means (24, 30; 34 to 38) 
for filtering noise or transient signals from said 
voltage signals only when said voltage signals 
io exceed said second predetermined voltage poten- 
tial, 

said overvoltage protection circuit being 
characterized in that said second voltage clamp- 
ing means (24, 30; 34 to 38) comprises a transient 

is voltage suppressor (24, 30; 34 to 38) selected to 
have a breakdown voltage rating above voice and 
data signals carried by said lines and that said 
filter means (14, 22; 16, 28) includes a resistor (14, 
16) and a capacitor (22, 28) connected in series 

20 between said first voltage clamping means (12) 
and said transient voltage suppressor (24, 30; 34 
to 38). 

2. The overvoltage protection circuit of claim 1 
wherein said first voltage clamping means (12) 

25 clamps at a predetermined voltage potential 
above a predefined potential of a ring signal 
carried by said lines. 

3. The overvoltage protection circuit of claim 1 
or 2 wherein said second voltage clamping means 

30 (24, 30) includes a pair of bidirectional semicon- 
ductor transient voltage suppressor devices (24, 
30). 

4. The overvoltage protection circuit of claim 1 
or 2 wherein said second voltage clamping means 

35 (34 to 38) includes a star arrangement of three 
unipolar semiconductor transient voltage sup- 
pressor devices (34 to 38). 

5. The overvoltage protection circuit of any one 
of the preceding claims wherein said filter means 

40 (14,22; 16, 28) is effective for filtering said voltage 
signals above a predetermined frequency. 

6. The overvoltage protection circuit of claim 5 
wherein said predetermined frequency is above a 
predefined ring signal frequency range. 

45 7. The overvoltage protection circuit of any one 
of the preceding claims wherein said first voltage 
clamping means (12) is adapted for conducting 
current at a first breakdown voltage and for 
blocking current below said first breakdown volt- 

50 age and said second voltage clamping means (24, 
30; 34 to 38) is adapted for conducting current at a 
second breakdown voltage and for blocking cur- 
rent below said second breakdown voltage. 

55 Patentanspruche 

1. Oberspannungsschutzschaltung in Verbin- 
dung mit einem PaarTelefonleitungen oderahnli- 
chen Dateniibertragungskanalen und enthaltend: 
60 erste Spannungsstabilisierungsmittel (12) zum 
Stabilisieren von Spannungssignalen auf diesen 
Leitungen bei einer ersten vorbestimmten Span- 
nung; 

zweite Spannungsstabilisierungsmittel (24, 30; 
65 34 bis 38) zum Stabilisieren von Spannungssigna- 
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len auf den genannten Leitungen bei einer 
zweiten vorbestimmten Spannung und 

durch die zweiten Spannungsstabilisierungs- 
mittel (24, 30; 34 bis 38) gesteuerte Filtermittel 
(14, 22; 16, 28) zum Filtern von Storungen 5 
oder Ubergangssignalen aus den genannten 
Spannungssignalen nur dann, wenn diese 
Spannungssignale die zweite vorbestimmte 
Spannung ilberschreiten, 

wobei die Uberspannungsschutzschaltung w 
dadurch gekennzeichnet ist, dafS die zweiten 
Spannungsstabilisierungsmittel (24, 30; 34 bis 
38) einen Ubergangsspannungsunterdriicker 
(24, 30; 34 bis 38) enthalten, der so gewahlt 
ist, daB er eine Durchbruchspannung oberhalb 15 
der auf den genannten Leitungen auftretenden 
Stimm- und Datensignale aufweist, und dalS 
die Filtermittel (14, 22; 16, 28) einen Wider- 
stand (14, 16) und einen Kondensator (22, 28) 
in Serie zwischen den ersten Spannungsstabili- 20 
sierungsmitteln (12) und dem Ubergangsspan- 
nungsunterdrucker (24, 30; 34 bis 38) 
enthalten. 

2. Uberspannungsschutzschaltung nach 
Anspruch 1, worin die ersten Spannungsstabili- 25 
sierungsmittel (12) bei einer vorbestimmten 
Spannung oberhalb eines vorbestimmten Wer- 

tes eines auf den Leitungen auftretenden 
Wecksignals stabilisieren. 

3. Uberspannungsschutzschaltung nach 30 
Anspruch 1 oder 2, worin die zweiten Span- 
nungsstabilisierungsmittel (24, 30) ein Paar 
bidirektioneller Halbleiter-Ubergangsspannungs- 
unterdruckungselemente (24, 30) enthalten. 

4. Qberspannungsschutzschaltung nach 35 
Anspruch 1 oder 2, worin die zweiten Span- 
nungsstabilisierungsmittel (34 bis 38) eine 
Sternschaltung von drei unipolaren Halbleiter- 
UbergangsspannungsunterdrCickungselementen 

(34 bis 38) enthalten. 4B 

5. Qberspannungsschutzschaltung nach 
einem der vorhergehenden Anspriiche, worin 
die Filtermittel (14, 22; 16, 28) eine Filterung 
der Spannungssignale oberhalb einer vorbe- 
stimmten Frequenz bewirken. 45 

6. Uberspannungsschutzschaltung nach 
Anspruch 5, worin die vorbestimmte Frequenz 
oberhalb eines vorbestimmten Wecksignalfre- 
quenzbereichs liegt. 

7. Uberspannungsschutzschaltung nach 50 
einem der vorhergehenden Anspriiche, worin 

die ersten Spannungsstabilisierungsmittel (12) 
in der Lage sind, einen Strom bei einer ersten 
Durchbruchspannung zu fuhren und einen 
Strom unterhalb der ersten Durchbruchspan- ss 
nung zu blockieren und die zweiten Span- 
nungsstabilisierungsmittel (24, 30; 34 bis 38) in 
der Lage sind, einen Strom bei einer zweiten 
Durchbruchspannung zu fuhren und einen 
Strom unterhalb der zweiten Durchbruchspan- eo 
nung zu blockieren. 

Revendications 

1. Circuit de protection contre le surtensions, 65 



utilise avec une paire de lignes telephoniques 
ou des canaux similaires de transmission de 
donnees et comportant: 

des premiers moyens d'ecretage de tension 
(12) pour ecreter des signaux de tension sur 
lesdites lignes a un premier potential de ten- 
sion predetermine; 

des seconds moyens d'ecretage de tension 
(24, 30; 34 a 38) destines a ecreter des 
signaux de tension sur lesdites lignes a un 
second potentiel de tension predetermine; et 

des moyens de filtrage (14, 22; 16, 28) rea- 
gissant auxdits seconds moyens d'ecretage de 
tension (24, 30; 34 a 38) en filtrant les signaux 
parasites ou transitoires de signaux de tension 
seulement quand lesdits signaux de tension 
depassent ledit second potentiel de tension 
predetermine, 

ledit circuit de protection de surtension etant 
caracterise en ce que lesdits seconds moyens 
d'ecretage de tension (24, 30; 34 a 38) com- 
ponent un suppresseur de tension transitoire 
(24, 30; 34 a 38) choisi de maniere a ce que 
sa tension nominale d'amorcage soit supe- 
rieure aux signaux vocaux et de donnees 
transported par lesdites lignes et en ce que 
lesdits moyens de filtrage (14, 22; 16, 28) com- 
prennent une resistance (14, 16) et un conden- 
sateur (22, 28) connectes en serie entre lesdits 
premiers moyens d'ecretage de tension (12) et 
ledit suppresseur de tension transitoire (24, 30; 
34 a 38). 

2. Circuit de protection contre les surten- 
sions selon la revendication 1, dans lequel les- 
dits premiers moyens d'ecretage de tension 
(12) ecretent a un potentiel de tension prede- 
termine superieur a un potentiel predefini d'un 
signal d'appel transmis par lesdits lignes. 

3. Circuit de protection contre les surten- 
sions selon la revendication 1 ou 2, dans 
lequel lesdits seconds moyens d'ecretage de 
tension (24, 30) comprennent une paire de dis- 
positifs suppresseurs de tension transitoire a 
semi-conducteurs bidirectionels (24, 30). 

4. Circuit de protection contre les surten- 
sions selon la revendication 1 ou 2, dans 
lequel lesdits seconds moyens d'ecretage de 
tension (34 a 38) comprennent une disposition 
en etoile de trois dispositifs suppresseurs de 
tension transitoire a semi-conducteurs unipo- 
laires (34 a 38). 

5. Circuit de protection contre les surten- 
sions selon I'une quelconque des revendica- 
tions precedentes, dans lequel lesdits moyens 
de filtrage (14, 22; 16, 28) ont pour effet de 
filtrer lesdits signaux de tension au-dessus 
d'une frequence predeterminee. 

6. Circuit de protection contre les surten- 
sions selon la revendication 5, dans lequel 
ladite frequence predeterminee est superieure 
a une plage de frequence de signal d'appel 
predefinie. 

7. Circuit de protection contre les surten- 
sions selon I'une quelconque des revendica- 
tions precedentes, dans lequel lesdits premiers 
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moyens d'ecretage de tension (12) sont agences 
pour conduire des courants a une premiere ten- 
sion d'amorgage et pour bloquer un courant au 
dessous de ladite premiere tension d'amorgage et 
lesdits seconds moyens d'ecretage de tension 



(24, 30; 34 a 38) sont agences pour conduire un 
courant a une seconde tension d'amorgage et 
pour bloquer un courant au-dessous de ladite 
seconde tension d'amorgage. 
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